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Specification /171* 

1. Name of this Invention 

Back Plate For Preventing Creak Of Drum Brake 

2 . Claims 

Back plate for preventing drum brake creaking with the 
following characteristic: 

With a drum brake back-plate being fixed onto a non-rotational 
part while holding a drum brake assembly which presses a friction 
material against the drum rotating synchronous to the wheels; 

said back plate is structured as a laminate body prepared by 
adhering several steel plates in order to so that the brake 
oscillation can be minimized by the friction force generated 
between the steel plates. 

3. Detailed Explanation of this Invention 
[Industrial Field] 

This invention pertains to a back plate of drum break and is 
particularly associated with a back plate of drum brake that can 
prevent the creaking sound caused by oscillation when the brake is 
operated. 



* Numbers in the margin indicate pagination in the foreign text. 



[Conventional Technology] 

Unpleasant noise called 'brake creaking' is often created with 
the operation of a drum brake. To eliminate such noise, various 
methods were developed. However, the creaking phenomenon of the 
drum brake is not simply created by the oscillation when the brake 
shoe causes friction with the drum being pressed by the brake shoe. 
That is, such phenomenon is influenced by the relations among the 
friction-related oscillation and the oscillation characteristics of 
other parts, such as brake shoe, drum, back plate, suspension, 
etc., as well as by the usage history of the friction material. 
Therefore, practical complete solution for preventing the such 
creaking noise has not been developed. 
[Method to Solve the Problems] 

The developers of this invention investigated a new method to 
solve the brake-related creaking problem and discovered the fact 
that the creaking noise created by the drum brake operation could 
be significantly reduced by structuring the drum brake back plate 
as a laminate consisting of several steel plates. This invention 
was completed based on this finding. 

To achieve the purpose as described above, this invention 
provides the following back plate for preventing drum brake 
creaking : 
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With a drum brake back-plate being fixed onto a non-rotational 
part while holding a drum brake assembly which presses a friction 
material against the drum rotating synchronous to the wheels; said 
back plate is structured as a laminate body prepared by adhering 
several steel plates in order to so that the brake oscillation can 
be minimized by the friction force generated between the steel 
plates . 

The following explains this invention in detail while 
referring to figures showing the operational examples of this 
invention. 7172 

In Figs. 1 and 2, item 2 designates a circular back plate 
prepared by tightly laminating two steel plates 4, 6, where the 
back plate 2 has a center hole 8 for allowing the axle penetration 
and four mounting holes 10 formed around the center hole 8 for 
mounting the back plate onto a non-circulation part. In order to 
protect the drum 12 from unwanted materials/substances (e.g., 
splash, dust) which may enter into the drum 12, a guard 14 having a 
circumference edge diagonally bent toward the drum 12 is formed on 
the outer circumference of the back plate 2. Also, a dust ring 18 
protruding toward the drum 12 is coaxially fixed onto the inner 
surface of the guard 14 so that the dust ring 1 can be fit into the 
ring-like groove 16 formed at the end opening of the drum 12. 



4 



Two wheel cylinders 20 are fixed onto the drum side 12 of the 
back plate 2 in such a way that cylinders 20 can be symmetrically 
positioned to direct the axes toward the circular circumference 
direction. An arch-like brake shoe assembly 22 equipped with a 
friction plate 21 formed on the outside surface of the assembly 22 
is positioned between those wheel cylinders 20. Two return-springs 
24 are positioned on the brake shoe assembly 22 so as to create 
creating forces to pull each other to be closer. A shoe holding- 
down pin 30 being held by the hole of the back plate 2 at one end 
is inserted into the hole 28 formed on the shoe web 26 of the brake 
shoe assembly 22, while a plate-shaped shoe holding-down spring 32 
bent at the middle is inserted between the stop-claw at the tip of 
the pin 30 and shoe web 26 so that a force directed toward the back 
plate 2 can be provided to the brake assembly 22. 

The following steps can construct the back plate 2 structured 
as described above: After steel plates 4, 6, each having a half 
thickness of the conventional plate, are laminated, ordinary 
cutting-out and bending processes are applied to the plates 4, 6. 
Next, the dust ring 18 is positioned onto the back plate and fixed 
by welding. 

As described above, since the total thickness of the back 
plate 2 prepared by laminating two plates is same as the thickness 
of conventional plate, the back plate can be easily produced using 
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the conventional technique and facilities. Furthermore, by spot- 
welding the dust ring 18 onto the back plate 2, two steel plates 4, 
6 forming the back plate 2 can be simultaneously welded to prevent 
the peeling of plates 4, 6 without requiring a special adhesion 
process . 

The following explains the operation of this invention. 

When the control oil pressure is transmitted to the wheel 
cylinder 20 from the master cylinder (not shown in the figure) when 
the brake is operated, the cylinder piston widely opens the brake 
shoe assembly against the force of the return springs 24. A drum 
12 which synchronously rotates with wheels is positioned at the 
outer side of the brake assembly 22, allowing the contact of the 
opened brake shoe assembly 22 to the inner surface of the drum 12. 
If the wheels are rotating, a friction phenomenon occurs between 
the drum 12 and brake shoe assembly 22 and creates friction- 
oscillations, causing creaking. With the conventional method, this 
oscillation is transmitted to other brake parts via the brake shoe 
assembly 22, causing the parts to resonate. As a result, resonance 
sounds containing considerable unpleasant audible noise are 
created. Particularly, the resonance sound of the circular disk 
back plate 2, which is a relatively large part among other brake 
parts but made as an in proportionally thin piece considering its 
overall frame size, significantly magnifies the drum brake creaking 
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during oscillation. 

However, since the back plate 2 based on this invention is 
prepared by laminating two steel plates, when the back plate 2 
oscillates with the transmitted friction oscillation, the friction 
produced between those steel plates 4, 6 can drastically reduce 
such oscillation while being able to suppress resonances of other 
parts (e.g., suspension) receiving oscillations via the back plate 
2. As a result, the drum brake creaking during oscillation can be 
drastically minimized. That is, the oscillation energy of the back 
plate 2 is consumed and absorbed by the friction of two steel 
plates 4, 6. 

This effectiveness can be confirmed by the following 
experiments . 

Experiment : /173 

After a conventional back plate made of one-piece steel plate 
and a multi- layered back plate 2 prepared by laminating several 
plates were placed on foamed styrene 38 pieces, the same impact was 
provided to both plates with a hummer 39 as shown in Fig. 3. The 
produced oscillations were detected by an oscillation measurement 
device 42 via a pick-up 40 fixed to each back plate. Also, the 
oscillation signals which were recorded using a tape recorder 44 
were analyzed by a sound spectrogram 46 in order to examine the 
relation between frequency and duration of the back plate 
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oscillation and its oscillation levels. The conventional back 
plate used as a comparison sample was prepared from a 3.2 mm thick 
SPHC steel plate (intermittently heated/extended) . The back plate 
based on this invention was prepared by laminating two 1.6 mm thick 
SPHC steel plates. 
Result I: 

Figures 4 and 5 show the results obtained from a conventional 
back plate, exhibiting the relation of the frequencies, durations, 
and levels when measured at 70 m seconds after the impact. Also, 
Figs. 6 and 7 show the same test results obtained from the back 
plate based on this invention. As shown in those figures, although 
the oscillation points of the conventional back plate exist in a 
wide range throughout low and high regions (i.e., 583 Hz, 1700 Hz, 
2660 Hz, 3750 Hz) , the oscillation points of the back plate 2 based 
on this invention only existed within a narrow range near 1450 Hz 
and 2250 Hz. 
Result II: 

Figures 8 and 9 are the charts showing the weakening 
oscillation characteristics of the conventional back plate and back 
plate based on this invention. As shown in the figures, the 
following results were obtained: 

Oscillation level of the conventional back plate: 

First decline Gradation angle Q 1 = 68°, 650 m sec (approx.) 
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Second decline Gradation angle 9 2 = 81°, 450 m sec (approx.) 

Oscillation level of back plate 2 based on this invention: 
First decline Gradation angle 9 3 = 68°, 80 m sec (approx.) 

Second decline Gradation angle 9 4 = 55°, 300 m sec (approx.) 

After the second decline, the oscillation disappeared in both 
cases . 

From those results, the back plate 2 used in the operational 
example, which hardly included the frequency elements near or higher 
than 3000 Hz, indicates that it can successfully suppress the 
oscillation in the high frequency regions. Furthermore, the base 
plate 2 based on this invention could start suppressing the second 
oscillation level in its early phase, thereby quickly eliminating 
the remaining oscillation (approx. 45% shorter than the conventional 
plate . ) 

Note that the operation of this invention is not limited to the 
example described above and may be modified within the claim of this 
invention. 

For example, the steel plates for forming a back plate do not 
need to have the equal thicknesses (e.g., one plate may be thicker 
than the other plate.) Also, the number of plates is not limited to 
two, as three or more plates may be used for providing increased 
total friction surface areas for more effectively eliminating the 
oscillation. To stabilize this effectiveness for a long period, an 
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anti-rust treatment (e.g., film plating) should be applied over the 
surface of each steel plate. 

By increasing the adhesiveness between the laminated steel 
plates forming a back plate, the friction force created by two 
plates can be greater for providing increased effectiveness in 
eliminating the oscillation. In this case, when forming a back 
plate, after deliberately shaping the frame of each plate to allow a 
small space at the circumference edges of two laminated plates, the 
circumference edges may be narrowly held and welded to eliminate the 
edge area spaces . 

Furthermore, although the operational example described above 
was for a two- leading drum brake type, this invention can be applied 
to other types of drum brakes . 
[Effectiveness of this Invention] 

As explained above, since the back plate based on this 
invention is prepared by laminating several steel plates, the high 
band region oscillation of the back plate can be prevented. Also, 
as the oscillation caused by the drum brake operation can be rapidly 
diminished, the creaking noise caused by the drum brake can be 
drastically minimized. 
4. Simple Explanation of the Figures 

Figures 1 is a diagram showing the front face of the drum 7174 
brake containing the back plate based on this invention, and Figure 
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2 is a cross-sectional diagram showing the II-II in Fig. 1. Figure 

3 is a diagram showing the configuration of the test device for 
measuring the oscillation characteristic of back plate. Figure 4 
and Figure 5 are graphs showing the relation of oscillation 
frequency, duration and oscillation level of the conventional back 
plate. Figure 6 and Figure 7 are graphs showing the relation of 
oscillation frequency, duration and oscillation level of the back 
plate based on this invention. Figures 8 is a graphs showing the 
relation between the oscillation level and duration of the 
conventional back plate. Figures 9 is a graphs showing the relation 
between the oscillation level and duration of the back plate based 
on this invention. 

2 .. .Back plate; 4, 6... Steel plate; 12... Drum; 21 ... Friction 
material (friction plate); 22-32... Drum brake assembly; 22... Brake 
shoe assembly; 24... Return spring; 30... Shoe hold-down pin; 
32... Shoe hold-down spring 
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Figure 4 
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ABSTRACT : 

PURPOSE: To damp vibrations through the friction between 
steel plates and 

thereby prevent the generation of creaky sounds by a method 
wherein a back 

plate for a drum brake is formed in a laminated 
construction consisting of a 
plurality of steel plates. 

CONSTITUTION: The back plate 2 for the drum brake is formed 
in the shape of a 

disk by laminating two or more steel plates 4, 6 in close 
contact with each 

other. When a working fluid pressure is transmitted to a 
master cylinder 2 0 to 

bring a brake shoe assembly 22 into contact with the inside 
surface of a drum 

12, a frictional phenomenon takes place between the 



COUNTRY 
N/A 



assembly 22 and the drum 

12, inducing frictional vibrations which is the cause 
the creaking. 

Meanwhile, the vibration is damped by the friction the 
steel plates 4 and 6 of 
the laminated back plate 2 . 
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